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METHOD FOR REMOVING STATIC ELECTRICITY IN FINGERPRINT - READING 
APPARATUS, FINGERPRINT READING APPARATUS, AND DATA TERMINAL PROVIDED 

WITH FINGERPRINT -READING APPARATUS 

FIELD OF THE INVENTION 

The invention relates to a method for removing static electricity 
in a fingerprint -reading apparatus, a fingerprint - reading apparatus 
and a data terminal provided with a fingerprint - reading apparatus, 
and especially to a method for removing static electricity in a 
fingerprint -reading apparatus, a fingerprint - reading apparatus, 
and a data terminal provided with a fingerprint - reading apparatus, 
in each of which static electricity stored on a finger of a user 
is removed when a fingerprint - reading apparatus is used. 

Hi thereto, a fingerprint - reading apparatus of this kind has 
been used to improve an accuracy in a fingerprint - reading by preventing 
a surface which makes contact with a finger for inputting a fingerprint 
pattern from being dirty or scratched as disclosed in Japanese Patent 
Application Laid-open No. 4-88586. 

As shown in FIG.l, in a conventional fingerprint - reading 
apparatus, a surface which makes contact with a finger for inputting 
a fingerprint pattern ( a fingerprint- reading portion) is covered 
with a sliding cover. When a user uses the fingerprint - reading 
apparatus, he pushes the sliding cover by his finger, and moves 
his finger to the fingerpr in t - reading portion to input his fingerprint 
pattern. In this process, the sliding cover prevents the 
fingerprint- reading portion from being dirty or scratched, and 
improves an accuracy in the fingerprint - reading . However, in the 



aforementioned conventional fingerprint - reading apparatus, if the 
user makes the fingerprint - reading apparatus read his fingerprint 
without removing static electricity stored on his finger, there 
is a possibility that the fingerprint - reading apparatus operates 
wrongly or is damaged by static electricity. 

Moreover, a data terminal uses the fingerprint - reading apparatus 
built therein to certify a person when the data terminal is used, 
and the data terminal begins to operates when the fingerprint is 
certified by the fingerprint - reading apparatus . However , in case 
that the fingerprint is certif iedby the fingerprint- reading apparatus , 
if the fingerprint- reading apparatus is made to read the fingerprint 
of a finger which is charged with static electricity, there is a 
possibility that the fingerprint - reading apparatus operates wrongly 
or is damaged by static electricity stored on the finger. 

In the aforementioned conventional fingerprint - reading 
apparatus, if the finger is moved to the fingerprint - reading portion 
and the fingerprint is read thereon wi thout removing static electricity 
stored on the finger, there is a possibility that the 
fingerprint- reading apparatus operates wrongly or is damaged by 
static electricity stored on the finger. 

In the data terminal provided with the aforementioned 
conventional fingerprint - reading apparatus, if the finger is put 
on the fingerprint- reading apparatus and the fingerprint is read 
thereon in a state that static electricity stored on the finger 
is not removed in case that the fingerprint is certified by the 
fingerprint- reading apparatus, there is a possibility that the 
fingerprint- reading apparatus operates wrongly or is damaged by 
static electricity stored on the finger. 
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SUMMARY OF THE INVENTION 



Accordingly, it is an object of the invention to provide a 
method for removing static electricity in a fingerprint - reading 
apparatus in which static electricity stored on a finger of a user 
is removed in his movement for putting his finger on a 
fingerprint- reading portion. 

It is a further object of the invention to provide a method 
for removing static electricity in a fingerprint reading apparatus 
in which static electricity stored on a finger of a user is removed 
when he opens a cover of a fingerprint - reading portion. 

It is a still further object of the invention to provide a method 
for removing static electricity in a fingerprint - reading apparatus 
in which static electricity stored on a finger of a user is removed 
when he opens a main cover of another apparatus containing a 
fingerprint - reading apparatus. 

It is a yet further object of the invention to provide a 
fingerprint- reading apparatus in which static electricity stored 
on a finger of a user is removed when he opens a cover for closing 
a fingerprint- reading portion. 

It is a yet still further object of the invention to provide 
a fingerprint- reading apparatus in which static electricity stored 
on a finger of a user is removed when he puts his finger on a plate 
to open a cover of a fingerprint - reading portion. 

It is an additional object of the invention to provide a data 
terminal provided with a fingerprint - reading apparatus in which 
static electricity stored on a finger of a user is removed when 
he opens a cover of a fingerprint - reading portion. 
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It is an additional further object of the invention to provide 
a data terminal provided with a fingerprint - reading apparatus in 
which static electricity stored on a finger of a user is removed 
when he puts his finger on a plate to open a cover of a 
fingerprint- reading portion. 

It is an additional still further object of the invention to 
provide a data terminal provided with a fingerprint- reading apparatus 
in which static electricity stored on a finger of a user is removed 
when he puts his finger on a lock - releasing button of a main cover 
of a data terminal. 

According to the first feature of the invention, a method for 
removing static electricity in a fingerprint - reading apparatus 
provided with a fingerprint - reading portion on which a fingerprint 
is read in a state that a finger is put thereon, comprises the step 
of: 

removing the static electricity stored on a finger of a user 
in his movement for putting his finger on a fingerprint - reading 
portion. 

According to the second feature of the invention, a method 
for removing static electricity in a fingerprint - reading apparatus 
provided with a fingerprint - reading portion having a cover on which 
a fingerprint is read in a state that the cover is opened and a 
finger is put thereon, comprises the step of: 

removing the static electricity stored on the finger of a user 
when the cover is opened. 

According to the third feature of the invention, a method for 
removing static electricity in a fingerprint - reading apparatus which 
is previously contained in another apparatus and used after the 



another apparatus is opened, comprises the steps of: 

providing a fingerprint - reading portion on which a fingerprint 
is read in a state that a finger is put thereon for the 
fingerprint - reading apparatus, and 

removing the static electricity stored on the finger of a user 
when the user opens a main cover of the another apparatus . 

According to the fourth feature of the invention, a 
fingerprint - reading apparatus comprises : 

a finger- reading portion on which a fingerprint is read in 
a state that a finger is put thereon, and 

a cover which closes the fingerprint - reading portion when the 
fingerprint -reading portion is not used, and is opened by the finger 
when the finger is put on the fingerprint - reading portion, 

wherein the cover is formed of conductive material and connected 
with a ground. 

According to the fifth feature of the invention, a fingerprint 

reading apparatus comprises: 

a fingerprint- reading portion on which a fingerprint is read 

in a state that a finger is put thereon, 

a cover which closes the fingerprint- reading portion, and 
a plate on which the finger is put to open the cover, 
wherein the plate is formed of conductive material and connected 

with a ground. 

According to the sixth feature of the invention, a data terminal 
which begins to operate when a fingerprint is certified and a start-lock 
thereof is released, comprises: 

a main body provided with the fingerprint - reading apparatus 
for reading the fingerprint, and 



a main cover which is provided with a display, shields the 
fingerprint - reading apparatus and closes the main body when the 
data terminal is not used, and opens to expose the display bringing 
a side thereof into contact with the main body when the data terminal 
is used, 

wherein the fingerprint - reading apparatus comprises: 

a fingerprint - reading portion on which the fingerprint is read 
in a state that a finger is put thereon, and 

a cover which closes said fingerprint - reading portion when 
the fingerprint - reading portion is not used, and is opened by the 
finger when the finger is put on the fingerprint -reading portion, 

wherein the cover is formed of conductive material and connected 
with a ground. 

According to the seventh feather of the invention, a data 
terminal which begins to operate when a fingerprint is certified 
and a start- lock thereof is -released, comprises: 

a main body provided with a fingerprint- reading apparatus for 
reading the fingerprint, and 

a main cover which is provided with a display, shields the 
fingerprint- reading apparatus and closes the main body when the 
data terminal is not used, and opens to expose the display bringing 
a side thereof into contact with the main body when the data terminal 
is used, 

wherein the fingerprint - reading apparatus comprises: 
a fingerprint- reading portion on which the fingerprint is 
read in a state that a finger is put thereon, 

a cover which closes the fingerprint - reading portion, and 
a plate on which the finger is put to open the cover. 



wherein the plate is formed of conductive material and 
connected with a ground. 

According to the eighth feature of the invention, a data terminal 
which begins to operate when a fingerprint is certified and a start - lock 
thereof is released, comprises: 

a main body provided with a fingerprint - reading apparatus for 
reading the fingerprint, 

a main cover which is provided with a display, shields the 
fingerprint- reading apparatus and closes the main body when the 
data terminal is not used, and opens to expose the display bringing 
a side thereof into contact with the main body when the data terminal 
is used, and 

a lock- releasing button which locks the main cover relative 
to the main body so that the main cover closes the main body, and 
unlocks the main cover in order to open that, 

wherein the lock - releasing button is formed of conductive 
material and connected with ground. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be explained in more detail in conjunction 
with the appended drawings, wherein: 

FIG.l is a perspective view for showing a conventional 
fingerprint- reading apparatus, 

FIG. 2 is a perspective view for showing a data terminal provide 
with a fingerprint - reading apparatus according to the first preferred 
embodiment of the invention, 

FIG. 3 shows states of a fingerprint - reading apparatus before 



and after a cover thereof is opened, 

FIG. 4 is a cross - sectional view of a data terminal shown in 
FIG. 2 in case that a main cover thereof is closed, 

FIG . 5 is a perspective view for showing a data terminal according 
5 to the second preferred embodiment of the invention provided with 
a fingerprint - reading apparatus, 

FIG. 6 is a perspective view for showing a data terminal shown 
in FIG. 5 in case that a main cover thereof is closed, and 

FIG. 7 shows an example of a structure of a lock releasing button 
10 used in a data terminal shown in FIG. 5. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Next, embodiments of the invention will be explained referring 
to the appended drawings . 

15 FIG . 2 shows a perspective view for showing a data terminal provided 

with a fingerprint - reading apparatus according to the first preferred 
embodiments of the invention. 

The embodiment shown in FIG. 2 begins to operate when a start- lock 
thereof is released by certifying a fingerprint of a user by means 

20 of the fingerprint- reading apparatus 4. The data terminal 1 is 
composed of a main body 2 provided with the fingerprint- reading 
apparatus 4, a key board unit 8, etc. and a main cover 3 which is 
opened and closed at will and provided with a display 9 formed of 
a LCD etc. When the data terminal 1 is not used, the main cover 

25 3 shields the f ingerprint - reading apparatus 4, the key board unit 
8, etc. and closes the main body 2. when the data terminal 1 is 
used, the main cover 3 opens to expose the display 9 bringing a 
side thereof into contact with the main body 2. 



The fingerprint- reading apparatus 4 is composed of a 
fingerprint - reading portion 5 on which the fingerprint is read in 
a state that a finger is put thereon, a cover 7 for closing the 
fingerprint- reading portion 5, and a plate 6 which is formed of 
conductive material and connected with the ground, wherein conductive 
material is conductive resin, metal, etc. The finger is put on the 
plate 6 when the cover 7 is opened. 

Next, an operation of a data terminal 1 provided with the 
fingerprint- reading apparatus 4 according to the invention will 
be explained referring to FIGs . 3 and 4. 

FIG. 3 shows examples of the states of the fingerprint - reading 
apparatus 4 before and after the cover 7 is opened, and a user puts 
his finger on the plate 6 which is formed of conductive material 
and connected with the ground, when he opens the cover 7 in a direction 
shown by an arrow in case that the fingerprint is read by the 
fingerprint- reading apparatus 4. At this time, static electricity 
stored on his finger is conducted to the ground via the plate 6. 
The user puts his finger on the fingerprint - reading portion 5 after 
he opens the cover 7 by pushing up it by his finger or progressing 
his finger, and the fingerprint is read on the fingerprint - reading 
portion 5. Accordingly, the user is not aware of his action for 
removing static electricity stored on his finger during his movement 
for putting his finger on the fingerprint - reading portion 5, and 
static electricity is already removed from his finger when he puts 
his finger on the fingerprint - reading portion 5. 

FIG. 4 shows an example of a cross - sec tion of the main body 
of the data terminal provided with the fingerprint- reading apparatus . 
The plate 6 is fixed to the fingerprint - reading apparatus 4 by screws. 




springs, etc. in the inside of the main body 2, and connected with 
the ground via a circuit substrate 17 etc. 

As shown in FIG. 2, when the user uses the data terminal 1, he 
opens the main cover 3 to expose the display 9. After a power supply 

( not shown ) of the data terminal 1 is turned on, the fingerprint 
is certified in order to release the start- lock of the data terminal 
1. That is to say, first, the cover 7 which has closed the fingerprint 
-reading portion 5 of the fingerprint - reading apparatus 4 is opened 
as shown in FIG. 3. Since the cover 7 is so constructed that it is 
opened in the direction shown by an arrow shown in FIG, 3, the user 
must put his finger on the plate 6 when the cover 7 is opened. Since 
the plate 6 is connected with the ground via the fingerprint - reading 
apparatus 4 as shown in FIG. 4, static electricity stored on his 
finger can be conducted to the ground via the plate 6 even in case 
that the finger is strongly charged with static electricity. Next, 
as shown in FIG. 3, the finger which is not charged with static 
electricity is put on the fingerprint - reading portion 5, and the 
fingerprint is read and certified at this position. When the 
fingerprint is certified, the start- lock is released and the data 
terminal 1 begins to operate. Accordingly, the user is not aware 
of his action for removing static electricity stored on his finger 
during his movement for putting his finger on the fingerprint - reading 
portion 5, and static electricity stored on his finger is removed. 

Since static electricity stored on his finger has been already removed 
when the user puts his finger on the fingerprint- reading portion 
5, the fingerprint - reading apparatus 4 does not operate wrongly 
or is not damaged. Moreover, since the fingerprint- reading apparatus 
4 is provided with the cover 7, the fingerprint- reading apparatus 



4 is prevented from being dirty or scratched. 

In the aforementioned description, although the plate 6 on 
which the user puts his finger in case that he opens the cover 7 
is formed as an independent structural element and static electricity 
stored on his finger is conducted to the ground via the plate 6, 
a similar effect can be obtained by such a structure that a part 
of a casing on which he puts his finger when he opens the cover 
7 is formed of conductive material, such as conductive resin or 
metal, and connected with the ground. Moreover, a similar effect 
can be obtained by a structure mentioned as follows. That is to 
say, a fingerprint - reading apparatus 4 is composed of a 
fingerprint - reading portion 5 which reads a fingerprint in a state 
that a finger is put thereon and a cover 7 which closes the 
fingerprint - reading portion 5 and is formed of conductive material, 
such as conductive resin or metal, and connected with the ground. 
The cover 7 is opened by the finger of a user, when the finger is 
put on the fingerprint - reading portion 5 and the fingerprint is 
read thereon. When the user opens the cover 7 by his finger, static 
electricity stored on his finger is conducted to the ground via 
the cover 7 . When the user puts his finger on the fingerprint - reading 
portion 7, the static electricity stored on his finger has been 
already conducted to the ground. The cover is connected with the 
fingerprint -reading apparatus 4 in the inside of the main body 2 
and communicated with the ground via the circuit substrate 17 in 
the data terminal 1 . 

FIG. 5 is a perspective view for showing a data terminal provided 
with a fingerprint- reading apparatus according to the second 
preferred embodiment of the invention. 



The embodiment shown in FIG. 5 is a data terminal 10 provided 
with a fingerprint- reading apparatus 13, which release a start- lock 
of the data terminal 10 by certifying a fingerprint . The data terminal 
10 is composed of a main body 11 which is provided with a 
fingerprint- reading apparatus 13 for reading a fingerprint, a key 
board unit 8, etc., a main cover 12 provided with a display 9 formed 
of a LCD etc., and a lock - releasing button 15 which is formed of 
conductive material and connected with the ground. When the data 
terminal 10 is not used, the main cover 12 shields the 
fingerprint- reading apparatus 13, the key board unit 8, etc., and 
closes the main body 11. When the main body 10 is used, the main 
cover 12 opens to expose the display 9 bringing a side thereof into 
contact with the main body 11. The lock - releasing button 15 locks 
the main cover 12 relative to the main body 11 which is closed by 
the main cover 12, and unlocks the main cover 12 to open the same. 
The lock - releasing button 15 is formed of plastic containing carbon 
fibers, metal, etc. 

Next, an operation of the data terminal 10 provided with the 
fingerprint- reading apparatus 13 will be explained referring to 
FIGs . 6 and 7 . 

FIG. 6 is a perspective view for showing an example of the data 
terminal 10 in case that it does not operate, and the main cover 
12 is locked relative to the main body 11 which is closed by the 
main cover 12, 

FIG. 7 shows an example of a structure of a lock- releasing button 
15 combined with the data terminal 10. In a state shown in FIG. 7, 
the data terminal 10. In a state shown in FIG. 7, the data terminal 
10 is not used, and the main cover 12 closes the main body 11 and 



is locked relative to the main body 11. The lock- releasing button 
15 which is formed of conductive material and connected with the 
ground via the data terminal 10 is provided with key portions 16 
situated near the right and left ends of the data terminal 10. The 
key portions 16 move to right and left linked up with a lateral 
movement of the lock- releasing button 15. Accordingly, when the 
lock- releasing button 15 is slid to right by the finger to remove 
the key portions 16 from the main body 11, the lock of the main 
cover 12 is released, and the cover 12 opens to expose the display 
9. Since the lock of the main cover 12 is released by sliding the 
lock- releasing button 15 and the main cover 12 is opened, static 
electricity stored on the finger of the user is conducted to the 
ground via the data terminal 10. 

In FIG, 5, when the user uses the data terminal 10, he opens 
the main cover 12 which closes the main body 11 when the data term'inal 
10 is not used by the operation shown in FIG. 7 to expose the display 
9. At this time, since he slides the lock- releasing button 15 by 
his finger as shown in FIG. 7, static electricity stored on his 
finger is conducted to the ground via the data terminal 10. Then, 
the fingerprint is certified and the start -lock of the data terminal 
10 is released after a power supply (not shown) of the data terminal 
10 is turned on. That is to say, he puts his finger which is not 
charged with static electricity on the fingerprint - reading portion 
14, and the fingerprint is certified. When the fingerprint is 
certified, the start- lock of the data terminal 10 is released, and 
the user uses the same. Accordingly, the user is not aware of his 
action for removing static electricity stored on his finger during 
his movement for putting his finger on the fingerprint - reading portion 



14, and static electricity stored on his finger is removed. Since 
static electricity stored on his finger has been already removed 
when he puts his finger on the fingerprint - reading portion 14, the 
fingerprint - reading apparatus 13 does not operate wrongly or is 
5 not damaged . 

In the above descriptions, although explanations are given 
ona case that thedata terminal 1 or 10 is apersonal digital assistance, 
the application of the invention is never restricted to the personal 
digital assistance. For example, the invention can be applied to 
10 a personal computer or a workstation which is provided with a 
fingerprint - reading apparatus and begins to operate after the 
fingerprint is certified and the start- lock thereof is released. 

As mentioned in the above, the fingerprint - reading apparatus 
is composedof the fingerprint- readingportion on which the fingerprint 
15 is read in a state that the finger is put thereon and the cover 
for closing the fingerprint - reading portion. The cover is formed 
of conductive material and connected with the ground. When the user 
puts his finger on the fingerprint - reading portion, he opens the 
cover by his finger, and static electricity stored on his finger 
20 is conducted to the ground via the cover. 

Moreover, the fingerprint - reading apparatus of another type 
is composedof the fingerprint - reading portion on which the fingerprint 
is read in a sate that finger is put thereon, the cover for closing 
the fingerprint- reading portion, and a plate on which the user puts 
25 his finger to open the cover. The plate is formed of conductive 
material, and connected with the ground. When the user opens the 
cover of the fingerprint - reading portion by his finger, he puts 
his finger on the plate, and static electricity stored on his finger 



is conducted to the ground via the plate. 

Accordingly, static electricity stored on the finger of the 
user is conducted to the ground in a state that he is not aware 
of his action for removing static electricity stored on his finger 
5 during his movement for putting his finger on the fingerprint - reading 
portion . Since static electricity is already removed from his finger 
when he puts his finger on the fingerprint- reading portion, the 
fingerprint- reading apparatus is prevented from operating wrongly 
or being damaged . Moreover, since the fingerprint - reading apparatus 
10 is prevented from being dirty or scratched. 

In the data terminal provided with the fingerprint - reading 
apparatus according to the invention, which releases the start -lock 
thereof and begins to operated after the fingerprint is certified, 
is composed of the main body provided with the fingerprint - reading 
15 apparatus and the main cover provided with the display. 

The main cover shields- the fingerprint - reading apparatus and 
closes the main body when the data terminal is not used, and opens 
to expose the display bringing a side thereof into contact with 
the main body when the data terminal is used. 
20 The fingerprint- reading apparatus is composed of the 

fingerprint- reading portion on which the fingerprint is read in 
a state that the finger is put thereon and the cover with closes 
the fingerprint- reading portion. The cover is formed of conductive 
material and connected with the ground. When the user puts his finger 
25 on the fingerprint- reading portion, he opens the cover by his finger, 
and static electricity stored on his finger is conducted to the 
ground via the cover. 

The fingerprint- reading apparatus of another type is composed 




of the fingerprint - reading portion on which the fingerprint is 
read in a state that the finger is put thereon, the cover for 
closing the fingerprint - reading portion, and the plate on which 
the user puts his finger to open the cover. The plate is formed 
of conductive material and connected with the ground. When the 
user opens the cover by his finger, he puts his finger on the 
plate, and static electricity stored on his finger is conducted 
to the ground via the plate. 

Accordingly, static electricity stored on his finger is 
conducted to the ground in a sate that he is not aware of his 
action for removing static electricity stored on his finger during 
his movement for putting his finger on the fingerprint - reading 
portion. Since static electricity is already removed from his 
finger when he puts his finger on the fingerprint - reading portion, 
the fingerprint- reading apparatus is prevented from operating 
wrongly or being damaged. 

Moreover, the data terminal provided with the fingerprint 
-reading apparatus according the invention which release the 
start- lock thereof and begins to operate after the fingerprint 
is released is composed of the main body provided with the 
fingerprint - reading apparatus, the main cover provided with the 
display, and the lock - releasing button for releasing the lock 
of the main cover. 

The main cover shields the fingerprint - reading apparatus and 
closes the main body when the data terminal is not used, and opens 
to expose the display bringing a side thereof into contact with 
the main body when the data terminal is used. 

The lock- releasing button locks the main cover relative to 



the main body when the data terminal is not used, and unlocks 
the main cover from the main body when the data terminal is used. 
The lock-releasing button is formed of conductive material and 
connected with the ground. 
5 Accordingly, since static electricity stored on his finger 

is conducted to the ground via the lock- releasing button when the 
user opens the main cover of the data terminal, static electricity 
stored on his finger is removed in a state that he is not aware 
of his action for removing static electricity stored on his finger 
10 during his movement for putting his finger on the fingerprint - reading 
portion. Since static electricity stored on his finger has been 
already removed from his finger when the user puts his finger on 
the fingerprint - reading portion, the fingerprint - reading apparatus 
is prevented from operating wrongly or being damaged. 

15 

Although the invention has been described with respect to 
specific embodiment for complete and clear disclosure, the appended 
claims are not to be thus limited but are to be construed as embodying 
all modification and alternative constructions that may be occurred 
20 to one skilled in the art which fairly fall within the basic teaching 

herein set forth. 



